Depart nent of Defense
| nstruction

April 29, 1996
NUMBER 5000. 61

SUBJECT: DoD Mdel ing and Sinulation (M&S) Verification, Validation, and
Accreditation (W&A)

References: (a) DoD Directive 5000.59, “DoD Mdeling and Sinulation (MS)

Managenent,” January 4, 1994

(b) DoD Directive 5000.1, “Defense Acquisition, “February 23, 1991

(c) DoD Directive 5000.2, “Defense Acquisition Managenent Policies
and Procedures,” February 23, 1991

(d) DoD 5000.2-M “Defense Acquisition Managerment Docunentati on
and Reports,” February 1991, authorized by DoD Instruction
5000. 2, February 23, 1991

(e) through (1), see enclosure 1

A PURPCSE

This Instruction inplements policy, assigns responsibilities, and, prescribes
procedures under reference (a) for the W&A of DoD MES.

B. APPLICABILITY AND SCCPE

This Instruction applies to:

1. The Ofice of the Secretary of Defense (O8D), the Mlitary Departments, the
Chai rman of the Joint Chiefs of Staff, the Unified Conbatant Comrands, the |nspector
General of the Department of Defense, the Defense Agencies, and the DoD Field
Activities (here after referred to collectively as "the DoD Conponents").

2. Al DoD M&S used after the effective date of this Instruction.

3. The devel oprrent of other DoD Publications and docunents, as needed, to provide
DoD W&A gui dance.

4. The establishment of such boards and panels as may be necessary to further
devel op DoD WE&A pol i cies, procedures, and pl ans.

C. DEFINTIONS
Terns used in this Instruction are defined in enclosure 2.
D. PAICY

It is DoD policy that:

1. DoD Conponents shal |l establish W&A policies and procedures for MS they
devel op and nanage. The "DoD M&S Executive Agent" (MBEA) responsible for a common- or
general -use M&S shall foll ow DoD Conponent W&A policies and procedures for that
application, unless otherw se specified by the Under Secretary of Defense for
Acqui sition and Technol ogy (USD(A&T)).

2. M&S used to support the maj or DoD deci si onnaki ng organi zati ons and processes
(such as the Defense Pl anning and Resources Board; the Defense Acquisition Board
(DAB); the Joint Requirenents Oversight Council; and the DoD Pl anni ng, Programmi ng,
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and Budgeting System (described in references (b) through (f))) shall be accredited
for that use by the DoD Conponent sponsoring the application. Likew se, MS used for
joint training and joint exercises shall be accredited for that purpose by the

appl i cati on sponsor.

3. Each DoD Conponent shall be the final authority for validating representations
of its own forces and capabilities in joint-, general-, and common-use MS
appl i cations and shall be responsive to the other DoD Conponents to ensure they are
appropriately represented.

E. RESPONSIBILITIES

1. The Under Secretary of Defense for Acquisition and Technol ogy shall:

a. Encourage WE&A activities across the Departnent of Defense.

b. In coordination with the DoD Conmponents, devel op policies, procedures, and
DoD publications for the managerment and advancerent of W&A of DoD MES.

c. Through the DoD Executive Council on Mdeling and Sinmulation (EXQ M):

(1) Encourage inproved communi cati on and coordination among and between
DoD WE&A activities.

(2) Identify and support investnents in W&A enabling technol ogi es that
have high-value return in fulfilling DoD requirenments, or that fill gaps in DoD W&A
capabilities.

(3) Pronote joint and cooperative research, devel opment, acquisition, and
appl i cation of W&A technol ogi es and processes anong the DoD Conponent s.

(4) Recommrend DoD WE&A goal s and obj ectives, and devel op an i nvest nent
strategy and plan to achieve themin support of the DoD M&S Master Plan and DoD M&S
I nvest nent Pl an.

(5) Establish standards and gui delines to pronote DoD W&A procedur al
conmonal i ty.

(6) Establish procedures for resolving differences in representation of
forces and capabilities among the DoD Conponents to ensure standardization in joint,
general, and common-use MES applications and federations of nodel s and sinul ati ons.

d. Include appropriate W&A activities and resources in the DoD M&S Mast er
Pl an and | nvestment Pl an.

e. Undertake additional DoD Conponent responsibilities as stated in subsection
E 3., bel ow

f. Designate the Defense Mddeling and Simulation Cifice (DVMBO as the "DoD
WE&A focal point to be the central source of DoD W&A data and infornation and to
assi st DoD and non-DoD organi zations, as requested, in resolving W&A issues or
obtai ning informati on on DoD WE&A practi ces.

g. Make information and data on W&A activities readily avail abl e through the
DoD MBS Resource Repository (MBRR) systemincluding, as a mnimum DoD Conponent W&A
policies and procedures, V& results, and accreditation docunentation.

2. The Assistant Secretary of Defense for Command, Control, Conmmuni cations and
Intelligence shall:

a. Through the Director, Defense Intelligence Agency, coordinate the W&A of
foreign threat forces with the appropriate threat authorities.
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b. Undertake additional DoD Conponent responsibilities as stated in subsection
E 3., bel ow

3. The Heads of the DoD conponents shall:

a. Plan and provide resources, as needed, to carry out functional W&A
responsi bilities according to DoD Conponent priorities.

b. Review and coordi nate DoD W&A polici es and procedures, and DoD
publ i cations.

c. Develop inplementation or supplenmentation docunents for this Instruction,
as appropriate, and forward one copy to the USD(A&T) within 120 days of the effective
date of this Instruction.

d. Include appropriate WE&A activities and resources in DoD Conponent MS
Master Pl an and | nvestnent Plan.

e. Establish WE&A policies, procedures, and guidelines for M&S applications
when required by DoD policy.

f. Prepare WE&A reports, as appropriate, for each M&S application they nmanage.

g. Assune DoD w de W&A responsibility for a DoD conmon- or general use MS
application, in response to guidance fromthe USD(A&T), when designated as a "DoD
MBEA. "

h. Docurent the results of W&A activities. Mike information and data on DoD
Conponent W&A policies and procedures, V& results, and accreditation docurentation,
as a mnimum accessible to the other DoD Conponents through the MSRR

i. Designate a "W&A focal point” for their W&A activities, policies,
procedures, and WE&A results and docunentation and to interface with the DoD W&A
focal point.

4, The Chairnman of the Joint Chiefs of Staff, in coordination with the Conmmanders
in Chief of the Unified Conbatant Commands, shall:

a. Establish the WE&A policies, procedures, and guidelines to satisfy the
needs of other joint activities reporting to the Chairnan of the Joint Chiefs of
Staff.

b. In coordination with the other DoD Conponents, establish procedures for the
accreditation of joint M&S and federations of M&S used for joint applications.

c. Ensure that accreditation docunmentation is maintai ned and accessi bl e.

d. Undertake additional DoD Conmponent responsibilities as listed in subsection
E 3., above.

F. PROCEDURES
1. DoD Conponent WE&A policies and Procedures shall address as a nini num
a. Existing and new M&S devel opnents.

b. DoD Conponent - managed M&S that are el enments of a federation of nodel s and
si nul ati ons.

c. DoD Conponent - managed M&S intended for joint-, general-, or common use.
d. Responsibilities and designation of M&S proponents.

e. Responsibilities and designation of MS application sponsors.
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f. Responsibilities and designation of verification, validation, and
accreditation agents.

g. WA&A Resour ces.
h.  W&A docurnent ati on procedures and responsibilities.

i. DoD Conponent WEA focal point designation, authority, and
responsibilities.

2. Verification and validation (V&) shall be:

a. Commensurate with the relative inportance and stage of devel opment of the
nodel , sinmulation, or federation of nmodels and simulations to which they are appli ed.

b. The responsibility of the M&S proponent.
c. Required after the effective date of this Instruction, as fol |l ows:

(1) For all major M&S devel opnents. Major MS include, but are not linmted
to, M&S whose intended application will require accreditation by DoD or Conponent
policy; that will be elements of a federation of nodels and simulations; that are
intended for reuse; whose application involves safety of life; and whose devel oprment
will involve the commtnent of significant DoD resources.

(2) Wien existing nodel s and simul ati ons undergo naj or upgrade or
nodi fication.

d. Incorporated into the devel opnent and |ife-cycl e managenent processes of all
naj or MES.

e. Encouraged for all major M&S in current use in the Departnent of Defense.

3. V&V pl ans shall be devel oped concurrently upon initiation of devel opnent of
maj or MBS or najor upgrade of an existing M&S to include programm ng of V&V resources.
The appropriate DoD MBEAs will be consulted during plan devel opnent if the M&S will
i nvol ve representations within the MSEAs' probl em domai n(s). V&V pl ans shall be
docunent ed consistent with the mninuminformation in paragraphs F.4.a. and F.4.b.,
bel ow.

4., V&V information shall be docunented and shall, as a m ni num incl ude:

a. For verification:

(1) ldentification of the verification agent.

(2) A description of the nodel or similation version or rel ease and
devel opi ng organi zati on.

(3) Conplete identification and description of the verification
net hodol ogi es and activities, organizations, and individuals involved in the
verification.

(4) Results of the verification effort, including any identified M&S
limtations.

b. For validation:
(1) ldentification of the validation agent.

(2) A description of the model or simulation version or rel ease and
devel opi ng organi zati on.
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(3) Conplete identification and description of the validation methodol ogi es
and activities, organizations, and individuals involved in the validation.

(4) Results of the validation effort, including any identified M&S
limtations.

5. Accreditation is the responsibility of the M&S application sponsor.

6. Accreditation results shall be docunented by the application sponsor and shall
i nclude the follow ng:

a. ldentification of the accreditation agent if different fromthe application
sponsor .

b. A description of the nodel, simulation, or federation of nodels and
simul ati ons.

c. The intended purpose.

d. The assunptions; scenarios; representations of concepts, tactics,
techni ques, and procedures; forces, processes, and doctrine fromboth friendy and
opposi ng force perspectives as used in the MsS.

e. Description of the accreditati on methodol ogy including V& activities that
support accreditation; data verification, validation, and certification (W& ; and
accreditation criteria.

f. The accreditation agent's evaluation to include capabilities and
limtations as they affect the appropriateness of the nodel, simulation, or federation
of nodels and sinulations for the intended purposes.

g. The application sponsor's decision on whether or not to accredit the
particular specific nodel, sinulation, or federation of nodels and simlations for the
i nt ended pur pose.

7. The DoD Conponent responsible for managing a federation of nodel s and
simul ations shall have the same responsibility for federati on W&A poli ci es,
procedures, and activities as does the proponent of individual nodels and simul ations.

8. V&V of the individual nodels and simulations used in a federation shall remain
the responsibility of the DoD Conponent managi ng that federation el ement.

9. The DoD Conponent sponsoring an application of a federation of nodels and
simul ations shall be responsible for accreditation of the federation for the intended
pur pose. The application sponsor may designate other DoD Conponents to act as
accreditation agents for the federation, with the concurrence of the designated DoD
Conponent .

10. The accreditation of a federation of nodels and simulations shall include a
determnation as follows that:

a. Federation elenents can appropriately exchange dat a.

b. Data itens being exchanged are accurate and conparabl e across the
federation to the extent required.

c. Response times are commensurate across all system el enents.

d. The degree to which the federation is conplete and nmeets real world
behavi or, appearance, performance, fidelity, and interoperability expectations are
acceptabl e for the intended purpose.

11. V&V activities for a particular MS application involving representations
within the probl emdomain of an MSEA shal |l be coordinated with that MSEA
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12. V&V of foreign threat forces in M&S shall be formally coordinated with the
appropriate threat authorities through the Defense Intelligence Agency (DA to ensure
conf ormance with established intelligence positions and assessnents.

13. M&S in support of DoD activities that are devel oped or used by non-DoD
Gover nment Organi zations, contractors (including federally funded research and
devel opnent centers), academc institutions, and any other non-DoD organizations shall
comply with DoD WE&A policies and procedures. The DoD Conponent sponsoring the non-
DoD MBS application is responsible for ensuring conpliance with established W&A
pol i ci es and procedures.

G | NFORVATI ON REQU REMENTS

The USD(A&T) may establish information reporting requirements, in accordance with
DoD Directive 8910.1 (reference (g)) to assist in the nmanagenent of DoD WE&A
activities. Wen possible, existing information systens shall be used or modified
rather than creating new systens.

H  EFFECTI VE DATE

This Instruction is effective i nmedi ately.

// signed //

Paul G Kam nski

Encl osures - 2
1. References
2. Definitions
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REFERENCES, conti nued

(e) DoD Drective 7045. 14, "The Pl anning, Programm ng, and Budgeti ng System
(PPBS)," My 22, 1984

(f) Menorandumfor the Chairnman (M) 76-92, "Charter of the Joint
Requi rement s Over si ght Counci |

(g) DoD Directive 8320.1, "DoD Data Administration," Septenber 26, 1991

(h) DoD Drective 8000.1, "Defense Information Managerent (1 M Program”
Cct ober 27, 1992

(i) DoDDrective 8120.1, "Life-Cycle Managenent of Automated |nformation
Systens (A Ss)," January 14, 1993

(j) DoD Drective 8910.1, "Managenent and Control of Information
Requi renents, June 11, 1993

(k) DoD 8910.1-M "DoD Procedures for Managenent of |nformation
Requi rerment s, " Novenber 1986, authorized by DoD Drective 8910.1, June

11, 1993

(1) DoD STD 498, "Software Devel opnent and Docunentation," Decenber 5, 1994
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DEFI N TI ONS

1. Accreditation. The official certification that a nodel, simulation, or
federation of nodels and simulations is acceptable for use for a specific purpose.

2. Accreditation Agent. The organization designated by the application sponsor to
conduct an accreditation assessnment for a M&S application.

3. Accreditation Oriteria. A set of standards that a particul ar nodel,

simulation, or federation of nodels and simulations nust neet to be accredited for a
speci fic purpose.

4, Conmon-Use MBS. MBS applications, services, or materials provi ded by a DoD
Conponent to two or nore DoD Conponents.

5. Cooperative Devel opnent. A project in which two or nore DoD Conponents share
in donmai n research, technical studies, or technol ogy devel opnent that nmay result in
dissimlar MS applications.

6. Data Certification. The determnation that data have been verified and
val i dat ed.

7. Data Validation. The docunented assessnment of data by subject area experts and
its conparison to known val ues.

8. Data Verification. Data verification is the use of techniques and procedures
to ensure that data neets constraints defined by data standards and busi ness rul es
derived fromprocess and data nodel i ng.

9. DoD Conponent Verification. Validation. Accreditation (W&A) Focal Point. An
organi zati on, designated by each DoD Conponent, as its authoritative, single point of
contact for information and data on, as a mninum that DoD Conponent's W&A policies
and procedures, V& results, and accreditati on docunentation. The DoD Conponent W&A
focal point shall be the designated point of contact to work with the DoD W&A f ocal
poi nt on W&A issues. (See definition 14., bel ow,)

10. DoD Issuance. DoD Drectives, Instructions, Publications, and their Changes.
(See definition 19., bel ow )

11. DoD Mbdeling and Sinulation (M&S) Executive Agent (MSEA). A DoD Conponent to
whom t he USD( A&T) has assi gned responsibility and del egated authority for coordi nating
t he devel oprrent and nai nt enance of a specific area of general or common-use MRS
application, including relevant standards and data bases, used by or conmon to many
nodel s and si nul ati ons

12. DoD Mbdeling and Simulation (MS) Resource Repository (MBRR. A A
geographi cal ly distributed and networked series of autonated infornation systens that
contain unclassified, classified, or both classified and unclassified data and
information on M&S that is accessible by DoD authorized users. B. A single DoD node,
source or site that contains M&S data and/or information that may or may not be part
of the DoD MSRR net wor k.

13. DoD Publications. DoD issuances that inplenent or supplement DoD D rectives
and I nstructions by providing uniformprocedures for management or operational systens
and di ssemnating admnistrative information. DoD Publications include: Catal ogs,
Directories, Qiides, Handbooks, |ndexes, Inventories, Lists, Manuals, Mdul es,

Parmphl ets, Plans, Regulations, and Standards that inplenent or suppl ement DoD
Directives or Instructions.
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14. DoD W&A Focal Point. A DoD organization designated as the authoritative,
singl e point of contact for DoD and non-DoD activities on the data and information on
DoD WE&A policies, procedures and practices, V& results, and accreditation
docunent ati on.

15. Executive Gouncil for Mddeling and Simulation (EXJMS). An organization
establ i shed by the USD(A&T) and responsi bl e for providi ng advice and assi stance on DoD
M&S issues. Menbership is deternmned by the USD(A&T) and is at the Senior Executive
Service, flag, and general officer |evel.

16. Federation El ement. Termapplied to an individual nodel or sinulation that
is part of a federation of nodels and simul ati ons. Federation el ements may be
di stri but ed.

17. Federation of Mdels and Simulations. A systemof interacting nmodels and/ or
sinul ations, wth supporting infrastructure, based on a common understandi ng of the
obj ects portrayed in the system (See definition 16., above.)

18. General -use MBS Applications. Specific representations of the physical
environnent or environnental effects used by, or common to, many nodel s and
sinul ations; e.g., terrain, atnospheric, or hydrographic effects.

19. Inplenentation. The publication by the DoD Conponents of directives,
instructions, regulations, and rel ated docurments that define responsibilities and
authorities and establish the internal managenent processes necessary to carry out the
policies required by a DoD i ssuance.

20. Joint M&S. Abstract representations of joint and Service forces,
capabilities, equipnent, materiel, and services used in the joint environnent by two,
or nore, Mlitary Services.

21. Joint Training. Mlitary training based on joint doctrine to prepare joint
forces or joint staffs to respond to operational requirenents deened necessary by the
CINCs to execute their assigned m ssions.

22. Major Mdeling and S nulation (M&S). MS which include, but are not limted
to, M&S: whose intended application will require accreditati on by DoD or Component
policy; that will be elements of a federation of nodels and simulations; that are
i ntended for reuse; whose application involves safety of |life; and, whose devel oprment
will involve the commtnent of significant DoD resources.

23. Model. A physical, mathenatical, or otherw se |ogical representation of a
system entity, phenonenon, or process.

24. Modeling and Simul ati on. The devel oprent and use of live, virtual, and
constructive nodel s including simulators, stinulators, enulators, and prototypes to
i nvestigate, understand, or provide experiential stimilus to either (1) conceptual
systens that do not exist or (2) real life systenms which cannot accept experinentation
or observation because of resource, range, security, or safety limtations. This
i nvestigation and understanding in a synthetic environnent will support decisions in
t he dormai ns of research, devel opment, and acquisition and anal ysis, or transfer
necessary experiential effects in the education, training, and mlitary operations
dorai n.

25. Modeling and Simulation (M&S) Application. A specific, individual project
session that requires or uses an M&S to achieve its purpose.

26. Modeling and Simulation (M&S) Application Sponsor. The organization that
utilizes the results or products froma specific application of a nodel
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27. Modeling and Simulation (MS) Devel oper. The organization responsible for
nmanagi ng or overseei ng M&S devel oped by a DoD Conponent, contractor, or Federally
Funded Research and Devel opnent Center.

28. _Mdeling and Simulation (M&S) Proponent. The agency or organization that has
primary responsibility for MS in its area of interest.

29. Modeling and Simulation (M&S) Interoperabilitv. The ability of a nodel or
sinulation to provide services to, and accept services from other nodels and
simul ations, and to use the services so exchanged to enabl e these M&S to operate
effectively together.

30. DoD Mddeling and Sinulation (MS) Investnent Plan. A DoD plan, published
under the authority of the USD(A&T) and with the coordination of the DoD Conponents,
that establishes short-term(present to 6 years) and | ong-term (beyond 6 years)
prograns and funding for joint and cormon use MBS to achi eve the specified goal s and
obj ectives outlined in the DoD MBS Master Pl an.

31. DoD Mdeling and Sinulation (MS) Master Pl an. A DoD plan, published under
the authority of the USD(A&T) and with the coordination of the DoD Conponents, that
establ i shes short-term (present to 6 years) and |ong-term (beyond 6 years) DoD goal s
and obj ectives for the application of M&S for joint and common use within the
Departnent of Defense. It shall also include an assessnent of current M&S
capabilities, a status report on M&S efforts under devel oprent, and a road nap that
del i neat es the managerent, investment, and technical strategies required to achi eve
DoD M&S obj ecti ves.

32. Sinulation. A method for inplenenting a nodel over time. A so, a technique
for testing, analysis, or training in which real-world systens are used, or where
real -world and conceptual systens are reproduced by a nodel .

33. Supplenentation. The publication by the DoD Conponents of directives,
instructions, regul ations, and rel ated docunents that add to, restrict, or otherw se
nodi fy the policies and procedures of DoD i ssuances.

34. Validation. The process of determning the degree to which a nodel is an
accurate representation of the real-world fromthe perspective of the intended uses of
t he nodel .

35. VMalidation Agent. The organization designated by the M&S sponsor to perform
validation of a nodel, simulation, or federati on of nodel s and/or simul ations.

36. Merification. The process of deternining that a nodel inplenentation
accurately represents the devel oper's conceptual description and specifications.

37. Verification Agent. The organization designated by the M&S sponsor to
performverification of a nodel, sinulation, or federation of nodels and/or
simul ati ons.




